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(57) Abstract: 

PURPOSE: To provide the method and device allowing a player to freely play a game 
with a gun in hand and capable of detecting the direction, position, and inclination of the 
gun against a video screen. 

CONSTITUTION: This method includes a step arranging light emitting bodies 2A-2D at 
four positions to surround a video screen 1 , a step providing a CCD camera 3 on the 
barrel of a firing gun and photographing the image containing four light emitting bodies 
2A-2D, a step recording the photographed data by the CCD camera 3 on a video RAM 5, 
and a step calculating the relative position, rotation angle, and inclination of the gun 
against the video screen based on the image position information of four light emitting 
bodies 2A-2D recorded on the video RAM. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The step which arranges an emitter (2A-2D) to four places so that a video 
screen (1) may be surrounded, The step which takes a photograph of the picture image 
which prepares a CCD camera (3) in the barrel of the gun for shooting, and contains the 
four above-mentioned emitters, The step which records the photography data of a CCD 
camera on a Video RAM (5) , How to detect the relative position of the video screen in 
the shooting game equipment characterized by including the step which computes the 
relative position, angle of rotation, and the inclination of the gun over a video screen 
based on the picture image positional information of four emitters recorded on the Video 
RAM, and a gun. 

[Claim 2] The emitter arranged at four places so that a video screen (1) may be 
surrounded (2A-2D), The CCD camera which takes a photograph of the picture image 
which is prepared in the barrel of the gun for shooting and contains the four above- 
mentioned emitters (3), The arithmetic unit which computes the relative position, angle 
of rotation, and the inclination of the gun over a video screen based on the picture 
image positional information of four emitters recorded on the Video RAM (5) which 
records the photography data of a CCD camera, and the Video RAM (6), ****** ~ the 
equipment which detects the relative position of the video screen in the shooting game 
equipment characterized by things, and a gun 

[Claim 3] Equipment which detects the relative position of the video screen in the 
shooting game equipment according to claim 2 which has arranged the four above- 
mentioned emitters (2A-2D) on the summit of the rectangle surrounding a video screen, 
and a gun. 

[Claim 4] Equipment which detects the relative position of the video screen in the 
shooting game equipment according to claim 2 which has arranged the four above- 
mentioned emitters (2A-2D) on the abbreviation middle point of the surface of the 
rectangle surrounding a video screen, the lower side, the right-hand side, and left part, 
and a gun. 

[Claim 5] Equipment which detects the relative position of the video screen in shooting 
game equipment given in any 1 term to the claims 2-4 using light emitting diode as the 
four above-mentioned emitters (2A-2D), and a gun. 

[Claim 6] Equipment which detects the relative position of the video screen in the 
shooting game equipment according to claim 5 whose four above-mentioned light 
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emitting diodes are infrared diodes, and a gun. 

[Claim 7] Equipment which detects the relative position of the video screen in the 
shooting game equipment according to claim 2 whose four above-mentioned emitters 
(2A-2D) are the fixed luminescent spots displayed near the 4 corners in a video screen, 
and a gun. 

[Claim 8] Equipment which detects the relative position of the video screen in the 
shooting game equipment according to claim 2 whose four above-mentioned emitters 
(2A-2D) are the fixed luminescent spots displayed near the abbreviation middle point of 
the surface in a video screen, the lower side, the right-hand side, and left part, and a 
gun. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the technique and equipment which 
detect the relative position of the video screen in shooting game equipment, and a gun, 
angle of rotation, and an inclination. 
[0002] 

[Description of the Prior Art] While the picture image of the request which composes a 
predetermined video signal according to the program defined beforehand, and contains 
a target is projected on a video screen, the shooting game equipment which makes it 
shoot at the target displayed by the above-mentioned video screen using the gun (ray 
gun) is well-known. In this kind of shooting game equipment, when a player sets an aim 
to the target who projected on the video screen and subtracts a trigger, it is necessary to 
detect whether the gun is correctly turned to the target. 

[0003] Although what detected the sense of a gun with the encoder which attached the 
gun in the supporting structure which can change the sense of a gun by fixed vertical 
and horizontal angle within the limits, and established it in the supporting structure as 
the one technique was known from the former, since a gun could not be removed from 
the supporting structure and could not be played, there was a problem that the reality of 
a game was spoiled sharply. 

[0004] Then, the shooting game equipment which can have in a hand freely and can be 
played is also offered, without attaching a gun in the supporting structure. Generally, 
light-receiving diode is formed in the barrel of a gun, the technique of latching the binary 
counter which synchronized with the dot clock of a video screen by the signal of the 
above-mentioned light-receiving diode is adopted, and the method of detection of the 
relative position of a gun to the video screen in that case judges the orientation which 
the gun has turned to from the value of the binary counter of the moment light- receiving 
diode has sensed the scanning line. Namely, if a player sets an aim to the target of the 
picture image including the target who projected on the video screen and subtracts the 
trigger of a gun When the image of a target's spot with which a video signal changes to 
a monochrome fixed level signal, and the above-mentioned light-receiving diode scans 
only one screen of a video picture during the period is detected, It was constituted so 
that an impact area might be known by the address corresponding to it, it might hit by 
comparing the address of the target who exists in this and a normal video screen and a 
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blank might be judged. 

[0005] For this reason, with the conventional shooting game equipment, since the 
screen changed for a moment whenever others subtracted the trigger, when a screen 
became monochrome solid coating, a screen flickered and two or more players 
performed only one game especially, whenever it subtracted the trigger of a gun, when 
the interest to the game of a player was dampened, there was a **** trouble. 
Furthermore, the fault that it was undetectable at all also had the position of the gun in a 
screen, and the distance of a gun, rotation of a gun and 3-dimensional space again. 
[0006] 

[Problem{s) to be Solved by the Invention] The place which it is made in order that this 
invention may solve the above-mentioned trouble, and is made into the purpose Even if 
it has a gun in a hand freely, it can play it and a deep-black fraction is in the picture of a 
game, while the sense of a gun, a position, and an inclination are detectable Even if it 
can detect the position of the gun in a screen, and the distance of a gun, rotation of a 
gun and 3-dimensional space and the gun has turned to the outside of a video screen, 
are detectable. It is in offering the method of detection and equipment to which it is not 
necessary to change a screen into a single color for a moment, therefore can 
correspond also to a development of the shooting game equipment of a completely new 
modality. 
[0007] 

[Means for Solving the Problem] The step which arranges an emitter to four places so 
that the above-mentioned purpose may surround a video screen, The step which takes 
a photograph of the picture image which prepares a CCD camera in the barrel of the 
gun for shooting, and contains the four above-mentioned emitters, The step which 
computes the relative position, angle of rotation, and the inclination of the gun over a 
video screen based on the picture image positional information of the step which 
records the photography data of a CCD camera on a Video RAM, and four emitters 
recorded on the Video RAM, ****** - it can attain by the technique of detecting the 
relative position of the video screen in the shooting game equipment characterized by 
things, and a gun 
[0008] 

[Function] While all the aforementioned **** problems in the conventional method of 
detection will be solved since the relative position of a video screen and a gun, angle of 
rotation, and an inclination may be computed based on the photography data by the 
CCD camera of the emitter arranged at four places so that a video screen may be 
surrounded if it is the above-mentioned **** configuration, it is enabled to correspond 
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also to the shooting game equipment of a configuration of having differed from the 

former. 

[0009] 

[Example] Hereafter, this invention is explained concretely, referring to a drawing. The 
block diagram of the circuit of one example of equipment which enforces the method of 
detection which drawing 1 requires for this invention, Explanatory drawing showing 
change of the photography picture image accompanied by the parallel displacement to 
the orientation of four directions of a gun in drawing 2 , Explanatory drawing for 
explanatory drawing showing change of the photography picture image accompanied by 
change of the sense of a gun in drawing 3 , explanatory drawing showing change of the 
photography picture image accompanied by rotation of a gun in drawing 4 , and the 
drawing 5 explaining how computing the relative position of a gun from a photography 
picture image and the drawing 6 are explanatory drawings showing the example from 
which arrangement of an emitter is different, respectively. 

[0010] The rectangular video screen where, as for one, the background image and 
target for a shooting game are displayed among drawing 1 , 2A, 2B, the light emitting 
diode arranged on the rectangular summit (namely, the outside of four corners of the 
video screen 1 position of the center of a video screen to the equal distance) where 2C 
and 2D surround the video screen 1, Emitters, such as an infrared laser, the CCD 
camera attached in the barrel of the gun which a player has 3 in a hand and is operated, 
The control circuit which supplies at a time one picture data of the emitter with which a 
photograph of 4 was taken by CCD camera 3 to Video RAM 5, The Video RAM which 
has the storage capacity for one frame of the picture with which a photograph of 5 is 
taken by CCD camera 3, The relative position of a gun to the video screen 1 from the 
picture data of the emitter with which 6 was recorded on Video RAM 5, CPU for an 
operation which computes an inclination, angle of rotation, etc., the relative position of 
the gun from which 7 was computed by CPU for an operation6, Import which transmits 
data, such as an inclination and angle of rotation, to main CPU8, main CPU by which 8 
controls the whole shooting game, and 9 are out ports which check lighting of emitter 2A 
or 2D at the time of picture data logging to Video RAM 5. 

[0011] If a player turns a gun to the video screen 1 and subtracts a trigger, four emitter 
2A or 2D will light up, and a photograph is taken by CCD camera 3 which the picture 
prepared in the barrel of a gun, the picture data is sent to Video RAM 5, and the position 
of emitter 2A on Video RAM 5 or 2D is read. During [ this ] the reading, although an 
emitter is switched off, after reading finishes, an emitter is turned on again, and the 
picture data is again recorded on Video RAM 5, and is read. That is, an emitter repeats 
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lighting and putting out lights to every [ which CCD camera 3 takes a photograph of ] 
time (1 / 60 seconds) of one frame, the picture data for one frame are recorded on Video 
RAM 5 during the lighting, and the reading and operation of data which were recorded 
are performed during the putting out lights. That is, since the relative position of a gun 
(CCD camera 3) to the video screen 1, angle of rotation, an inclination, etc. are 
computed based on the data with which CPU for an operation6 was read during the 
lighting, they are these data. It is obtained every [ 1/] 30 seconds. This result of an 
operation is sent to main CPU8 through import 7, and it performs game advance of 
emitting effect sound while main CPU8 judges the hit blank to a target and displays the 
existence of game score grant on the video screen 1 based on this. The operation by 
CPU for an operation6 is performed during the putting out lights of an emitter, and the 
data transfer to main CPU8 of the result of an operation is performed during the lighting 
of an emitter. 

[0012] Next, it is explained as the picture of emitter 2Aa photograph of is taken by CCD 
camera 3, or 2D, referring to the drawing 2 or the drawing 4 about the relations to a 
video screen, such as a position of a gun. Drawing 2 shows change of the photography 
picture image accompanied by the parallel displacement to the orientation of four 
directions of a gun, and 2a, 2b, 2c, and 2d are emitter 2A a photograph of was taken by 
the CCD camera, 2B, and the picture of 2C and 2D. Although picture 2a of an emitter or 
2d are mutually projected in the center of the photography frame of a camera at a 
symmetric position when a gun is turned to the front of the video screen 1 right-angled 
to a screen, if the parallel displacement of the gun (CCD camera) is gradually carried 
out, for example to the right, picture 2a of an emitter or 2d will move to left-hand side 
gradually within the photography limit of a camera. Moreover, if the parallel 
displacement of the gun is carried out to the left, picture 2a of an emitter or 2d will move 
to right-hand side gradually within the photography limit of a camera. Similarly, if the 
parallel displacement of the gun is carried out to above, picture 2a of an emitter or 2d 
will move to the bottom gradually within the photography limit of a camera, and if the 
parallel displacement of the gun is carried out to down, picture 2a of an emitter or 2d will 
move to the bottom gradually. Therefore, the movement magnitude to the four directions 
of a gun is detectable by reading picture 2a of the emitter of a camera photography 
within the limit, or the amount of changes to 2d four directions. 

[0013] Moreover, if a gun is gradually kept away from the video screen 1 , as shown in 
the lower left in drawing 2 , picture 2a of an emitter or 2d will gather towards the center 
of a photography frame. 

[001 4] A right-hand side pictures [ 2b and 2d ] spacing becomes gradually narrow at the 
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same time picture of emitter 2a or 2d will move to left-hand side gradually within the 
photography limit of a camera, if it leans so that the nose of cam of a gun may be 
suitable gradually to the right, where change of the photography picture image 
accompanied by change of the sense of a gun in drawing 3 is shown and a gun is put on 
the front of the video screen 1 . Moreover, if it leans so that the nose of cam of a gun may 
be suitable gradually to the left, picture 2a of an emitter or 2d of the spacings of the left- 
hand side pictures 2a and 2c will become narrow gradually at the same time it moves to 
right-hand side gradually within the photography limit of a camera. A lower pictures [ 2c 
and 2d ] spacing becomes gradually narrow at the same time picture of emitter 2a or 2d 
will move to the bottom gradually within the photography limit of a camera, if the spacing 
of the upper pictures 2a and 2b becomes gradually narrow at the same time picture of 
emitter 2a or 2d will move to the bottom gradually within the photography limit of a 
camera, if a gun is leaned upward similarly, and a gun is leaned downward. 
[0015] Drawing 4 is in the status [ change of the photography picture image 
accompanied by rotation of a gun being shown, and having turned the gun to the front of 
the video screen 1 right-angled to a screen ]. If picture 2a of an emitter or 2d will rotate 
in the orientation of a counterclockwise rotation to a photography frame within the 
photography limit of a camera if the shaft center is made to rotate a gun in the 
orientation of a clockwise rotation gradually, and the shaft center is made to rotate a gun 
in the orientation of a counterclockwise rotation gradually conversely Picture 2a of an 
emitter or 2d rotate in the orientation of a clockwise rotation to a photography frame 
within the photography limit of a camera. 

[0016] Thus, since picture 2a of the emitter of a camera photography within the limit or 
the position of 2d changes corresponding to the relative position of a gun (CCD camera 
3) to the video screen 1 , an inclination, and rotation, this is recorded on Video RAM 5, 
and is read, and the relative position of a gun to the video screen 1 , an inclination, a 
rotation, etc. can be detected by performing a predetermined operation. 
[0017] Drawing 5 is drawing for generally explaining how computing the relative position 
of a gun etc. from the photography picture image by CCD camera 3. The picture of 
emitter 2A a photograph of was taken among drawing by 2a or 2d of CCD cameras 3, or 
2D, The coordinate of each of those pictures by which (x1 , y1), (x2, y2), (x3, y3), and (x4, 
y4) were recorded on Video RAM 5, and (xO, yO) are the coordinates on Video RAM 5 of 
the center of the video screen 1 . 

[001 8] First, the coordinate on the video screen which the gun has pointed out (X, Y) is 

computed as following. However, K1 and K2 It is a proportionality constant. 

X=K1 [{y1-x1 0 [ y1-y4 ] 7(x1-x4)-y2+x2/(y2-y3) (x2-x3)}/{(y2-y3 )/(x2-x3)-(y1-y4)/(x1- 
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x4)>] 

Y=K2 {X(y1 -y4 )/(x1 -x4 )+y1 -x1 (y1 -y4 )/(x1 -x4 )} 

[001 9] Angle-of-rotation theta of a gun to a video screen is computed as following. 
theta={tan-1 (y1-y2) / (x2-x1) +tan-1 (y3-y4)/(x4-x3)}/2[0020] Distance X" and Y' from 
which the gun shifted [ center / of a video screen ] are computed as following. However, 
K3 and K4 It is a proportionality constant. 
X'=K3 {(x1+x2+x3+x4 )/4-x0} 
Y'=K4 {(y1 +y2+y3+y4 )/4-y0} 

[0021] Moreover, distance Lfrom a video screen to a gun is computed as following. 

X4 ={y4 +x4 {x2 -x3 )/(y2 -y3 )-y2 +x2 (y2 -y3 )/(x2 -x3 )}/{(y2 -y3 )/(x2 -x3 )-(x2 -x3 )/(y2 

-y3 )} 

Y4 =X4 (y2 -y3 )/(x2 -x3 )+y4 -x4 (y2 -y3 )/(x2 -x3 ) 

X1 ={y1 +x1 (x2 -x3 )/(y2 -y3 )-y2 +x2 (y2 -y3 )/(x2 -x3 )}/{(y2 -y3 )/(x2 -x3 )-(x2 -x3 )/(y2 
-y3 )} 

Y1 =X1 (y2 -y3 )/(x2 -x3 )+y1 -x1 (y2 -y3 )/(x2 -x3 ) 

L1 ={(x4-x4)2+ 0 [ Y4 ] - Y4 2}1 / 2L2 ={() [ X1 ] - X1 2+(Y1-Y1)2}1/2L3 ={(X3- 
X2 )2+(Y3-Y2) 2}1/2S=L3 L1/2+L3 L2/2L=SK5 (however, K5 Proportionality Constant) 
In addition, the above-mentioned proportionality constant K1, K2, K3, K4, and K5 
Adjustment is taken and determined, actually making equipment. 
[0022] Drawing 6 is emitter 2A arranged at four places so that a video screen may be 
surrounded, 2B, and explanatory drawing showing the arrangement from which 2C and 
2D are different, respectively. In the example shown in drawing 1 , although emitter 2A, 
2B, and 2C and 2D have been arranged on the summit of the rectangle surrounding the 
video screen 1 , in the example shown in drawing 6 (a), emitter 2A, 2B, and 2C and 2D 
are arranged on the abbreviation middle point of the surface of the rectangle 
surrounding a video screen, the lower side, the right-hand side, and left part. Moreover, 
in the example shown in (b), emitter 2A, 2B, and 2C and 2D are the fixed luminescent 
spots displayed near the 4 corners in a video screen, and are the fixed luminescent spot 
displayed near the abbreviation middle point of the surface in a video screen, the lower 
side, the right-hand side, and left part in the example shown in (c). Even if it is which 
[ these ] example, the purpose of this invention can be attained like what was shown in 
drawing 1 . 
[0023] 

[Effect of the Invention] Since this invention is constituted like a ** top, when being 
based on this invention While it has a gun in a hand freely and it can be played, even if it 
can detect the position of the gun in a screen, and the distance of a gun, rotation of a 
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gun and 3-dimensional space and the gun has turned to the outside of a video screen, 
are detectable. The method of detection and equipment which can offer the method of 
detection and equipment to which it is not necessary to change a screen into a single 
color for a moment, therefore can correspond also to a development of the shooting 
game equipment of a completely new modality can be offered. 



[Translation done.] 
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( 1/60*:*) C4iC^f*^rt"4. ?N*T&319iIU 
£ttMlH*K: 1 7 L'-A^Olfcftf 1 "- £)*t'T*R AM 

cpueiiSEAW&nfe^'-^ciis^*, t'-p^aiBi 

iC4*-r&#> (CCD ^ 73) <DtB*»feS, 

C4{cfse.n-5. c<Dgfc5t£.*H:<f ^ 7£rt-L,i: 
^cpu sicm^n. zntcg-zizs j >cpus 

flR4 tr l 4^td. $6S:^«:S-r-6^ 

<D'/- AM^f tti te^. i*»fflC PU 6iC J: 4i*SH*#fe 

jw*cE>«*nwa4»KTf -e^iiSfste*^ -r >c 

[00 12] WC, CCD13J ?3lZ£'?T:m&2n& 
#S:)tf*2 A^*,»L2 D<7>S*^i, t'7 K '^iij®iC4iT-S>^' 
><Z>f4S^C«l?gf£iC-H >X H 2 tr > L @ 4 £#H.S L-oo 
ia^H-r&o El 24*. ^^©iT^tf^^O^Ftt^SipiC 
#5 8l#i!<fc©gft£^L •£**♦:>, 2a, 2 b. 2c, 
2 <U*CC Dt}j*yicji ■? r ztfli$,i£tite.$£2ttb2 A, 2 
B. 2C, 2 DOVH&V&Z. rts*L\Zif*Wm\V>M 
iEffitciSffl(C*»L.'ceftiC|*iWfcB#£et*, 2fe#f*<C*M£ 
2 a «ct,' b2 d(*^7^ ^©feS^^^tdS^tc^W^ 
6g£C!feb}US«n^, 1?i]^.l*y7> (CCD*^7) * 

2 d i*^^ ^©feg;i*rtT:-*M£caEisiJ^^si!ir-& 0 

2 a (14*^7^ 7©te?,;^-C^cc-6<il-N^ 

«9i*(t2 a *(,»L2 d ti*3»tc±«K85Hrr&. ft-? 
2 d©±TfcS^^S?:^ffi-5C4tCj:0. 

[0013] J/c, jy^t: trx*ilffi 1 *&%3!iCjfi§' 
W4 4, @ 2 4*Z>;£Ti^T J: ^ cc. 1*2 a 

b 2 d Itffigjt^CD+^-NlfilWC* DSg* ^, 
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[0014] mZ\*rt^<DimZ<D%.iti£& 

4 . HftftC^fS 2 a t, 1 L- 2 d I** ->< ? Oflgf^rt T 
;XS!iC2tffl!J^S*lf 4 1 ISJrtK. ^i<0WSl2 b 4 2 d 

-*tfrs|3]< J:5MW4i. «jfc*tO!*f*2 attc>L2 d 
It* y ?r«MBe**l , 3"C«JPK-6«^*ttf 4 iB««C, 
ffli]«D!fe*2 a £2 corai^XSItcJ^K <f4. Pfli 
(•C. * , >£_h[5i£tC*lW4 4, #feMcf*£>^{?l2a£U>0 10 
2 dt**jt 5©ftSU1*rt-C*»*CTffl!l*N»ttt , 4iElii* 

>£TlSl£(Cfifltf 44, 3fciBfc©ffef*2attl.'L-2dl* 

2ci2d «MBIl*tX»u:5* < tr 4. 
[0015] 04l**7>©@feCC#5 JSS;ffl<£©^ft£ 

T|6 ft tcfl Wfc * * cr>tfctS t\ # > * *<D^+^{C*S 

b2 dU^7>^©JgS;#r*J-C*eS;^*JOT)!a«ltlsl0 20 

lalf3^lS]^lifcSi±4 4. *^i*<D5AfS!2 att(,»L2 d 

it* > 9«Mfiagt*rtti»K**«:*i-(y-ci*aie o #i*kb 
er-s. 

[0 0 1 6 ] COJr^tc. fr^iSffi 1 tC^tT'5*> 
(CCD^73) C>tl*H£S, #5*. EfeocttlfcL, 

2 d©t£BJ»gEfk'r4fl>'C. cn*f 5r*RAM5CCiB 

*Hffil u:ttT4#>©tBtt*^, M*, lltsSS&l* 30 

[0 0 17] 051*, CCD^^aKJ^IS&IIlflW)* 
*><0*B*H£S^£#tii-r 4*?*?: -flswoc^?g-r £ 
fc»©ia'C* l i). El*, 2 dttCCD*j<5 
3K«fc->TiBS*ftfc#fc*1*2 A trots 2 DGXA*. 

(xi.y,j. <x J .y J ). <x.i.y,). {x,.y.)l*tr 
r=!-RAM5tci2i*3tl/c*ne©Se*«fl>^S. (x 
. . y o )tt fc'-f'+H® 1 Od^lXP bf * R A M 5 ±©lt+I 
■C&4. 

[0018] 4f, ^'>*i»§Uf f -f'+ilffiiO^ 40 
^(X. Y) l*Tfia©*P<2Sifi<*4l4. ffiU Ki , K 

X = K, C {'y, -x, < y, -y. > / <x t - 
x, ) -y, +Xj (y t -y, > / <x t -x= ) ) 
/ ( <yj -y» >/(x! -x = >-<y. - y. ) 
/ < x, -x. ) } ) 

Y= Ki (X (y, -y, > / (x t -x, ) + y, - 
x, (y, -y. ) / (x, -x, ) ) 
[0019] b-^frilMtcfcfa^tf^laltsfclSeiiT 

ia©*n<»at!5n4c 50 
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0= (Ian"' (y, -y. )/(x. -x, > + t a 
n" 1 (y, -y. > / (x. -x, > ) /2 

[0020] f ^jaMo^t^s^^^T^cisitt 

X' RtfY' (*T»Z>*i<I»tfJS4v5. flU K, , K 

X' =K, { <x, + x 2 +x.= + x, > /4-x, } 
Y' =K, { <y, +y* +y* +y. > /4-y. } 
[0 02 1] t'r*HB^6*'>*r-©8gttHt 

Tie©Jo<#tii^^4o 



X, = {y< + x, ( x, - x.= ) 


/ < y 


2 


-y, > - 


y £ +x, (y s -y.= ) / (x, 


- x.= 


) 


} / ( (y 


j - y= )/(x, -Xi ) - (x 


1 - x 




) / (y, 


-y. ) > 








Y. =X, (y t - v.-. »/(Xi 


- x. 


) 


+ y. -x 


. < y, -y, )/ (Xi -x = ) 








Xi = {y, + x, (x t -X., ) 


/ < y 


* 


-y, ) - 


y s +x, (y t -y.i ) / (x, 


- X., 


) 


} / ( (y 


j - y = > / < Xi -X) ) - (x 


t - x 




)/<yi 


-y, > } 








Yx =X, (y, -y, )/(x, 


- X = 


) 


+ y t -x 


, ( y, -y, ) / (x, -x. ) 








Li = { (X. -x, > 1 + (Y, 


- y 1 


) 




L» = { <X» -x, > 1 + <Y, 


- y. 


) 




Li, = { (x s -x, ) ' + <y 3 


- y> 


) 


< j 1,1 



S= L.= L, /2+ L, L E /2 
L= SK: (fflL, K= t*tt^«Bl) 

Ursi-^a^fP 9 tc 3»&miss: i -5 -cifc^-r 4, 
iea^n4^f*2A, 2B, 2c. 2D<r>-en^ns 

fc*,»-Cl*, ^f*2A, 2B, 2C. 2 0*^*115 
1 ?:Sm6ff5©Ii*tCieaLfc^, 13 6 (a)tc^-T^ 
JtefnjKii^-Ct*. ^*^2A, 2B. 2C, 2D£t'r 

^gasbr*)4. aifc, <b> ccs-rnfe^idc'r 

I*. *^2A, 2B, 2C, 2D^. t'f*airt«> 
4 RHifi< tc^' < ^7" u- 4 2 i"lfc@**5.£-C'£> 0 . ( c ) 

[0 023] 

*^?flC£J:4i*l*, tf^g^c^tCf^T-^W-tr 
*44^tC, Hffi4^>©ffijtt<>, *>©Ih1*5. 3;X7c 
£ra«CfcW4*>©{&H=£&ttJ-C*. If^Wt:? 
*S^4:i&]( ( i-C^rt>ft>a'5I*fe"C'. -ISliffi?:*— fe 
tCgeS^ 4!&S t t 4 C 4 



<5) 
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[0 i ] *»wKff 4*u*ffi«:itftir*iaa«)-*ft 

[02] ft><D±Ttt%fa^<»W : f®&<'Z&'ife&ffi 

[03 ] ^>«t>m*<Wtfb«:^^ leg B*«>5Sib 

[04 ] ^'>0|HlfeCi:#^ }JBSiifflflfe©^it4*-r|jSgi2l 
•C-&-&0 

[05] ItlHillfc^&^flOWtHtlBtflttU-r**** 

[0 i ] 



* [06] ^f*©iea<^ti j e-nsy^^fc*tep!i?:*-r 

IftB,H0T-£>&. 

1 f^BBM 
2A--2D 

2 a -2 d f 5 s + R AM±4>ftftft®!fefli 
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5 

10 6 
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ff^RAM 
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[05] 
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(Xe,ye) 

2b 



2c 



2d 



(x.,y<) 
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«ra^8 -71252 



[03] 



[136] 



2a 
3c 



2b 



SA 
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[H4] 
2A 2B 
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